What is claimed is: 



)reaik 



A method for fabricating a damascene interconnect structure having one 
or more ait-N^renches and a plurality of spaced-apart metal lines comprising: 

\a) fabricating the damascene structure to a via level through a 
processing steKprior to forming contact vias; 

(b) \ etching one or more air trenches into the damascene structure so 
that the air trenche\are positioned between selected metal lines; and 

(c) depositing a sealing layer over the damascene structure having air 
trenches to seal the air ttenches. 

2. The method of^aim 1 , wherein step (a) includes: 
depositing a first qielectric layer; 

depositing a first capping layer over the first dielectric layer; 
depositing a second ^ping layer over the first capping layer; 
depositing a second dielWric layer over the second capping layer; and 
depositing a third capping^ayer over the second dielectric layer. 

3. The method of claim 2, furtherVicluding: 

etching an air trench in the firs\and second dielectric layers, and the first, 
second and third capping layers. 

4. The method of claim 1 , further including 
forming a via in the^ sealing layer and the^amascene structure; 
forming a metal plug in the via; 
forming a trench over the sealing layer; and 
forming a conductive layer in the trench, 

5. The method of claim 1 , further including: 
depositing an etch stop layer over the sealing layer; 
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forming a via in the etch stop layer, the sealing layer and the damascene 

forming a metal plug in the via; 

forming a trench over the etch stop layer; and 

formtog a conductive layer in the trench. 

The met\od of claim 1 , further including: 
forming a ^a in the sealing layer; 
forming a trebch over the sealing layer; 
forming a via irUhe damascene structure; and 
forming a conduQ^ve layer in the trench. 

The method of clainr^, further including: 
forming a trench, over nne sealing layer; 

forming a via in the sealir^g layer and the damascene structure; and 
forming a conductive layei\n the trench. 



8. The method of claim 1 , furtherwicluding: 

forming a via in the sealing laye^nd the damascene structure; 
forming a trench over the sealing rayer; and 
forming a conductive layer in the tre\ch. 



9. An integrated circuit structure, comprisir 
a substrate; 

a first dielectric layer depbsited over the sub^ate; 

a first conductive, mat^ial spaced apart to ior^ conductive lines in the first 
dielectric layer; 

a second dielectric deposited over the first dielectric layer; 
an air trench patte^hn having one or more air trenches, with at least one air 
trench positioned between a pair of adjacent conductive lines and extending through the 
first and second dielectric layers; and 
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a sealing layer deposited over the second dielectric Jayer to seal the air 

trenches. 

10. The structure of claim 9, further including a firs/ capping layer positioned 
between the first and second dielectric layers. 

1 1 . The structure of claim 10. further including a4econd capping layer positioned 
between the first capping layer and the second dielectrimayer. 

12. The structure of claim 11, further including a third capping layer positioned 
between the second dielectric layer and the sealing layer. 

13. The structure of claim 9, further/ncluding an etch stop layer deposited over 
the sealing layer. 

14. The structure of claim 12,y^herein the first and second capping layers are 
made of the same material, and the thir^xapping layer is made of a material that is different 
from the material of the first and secon/d capping layers. 

1 5. An integrated circuit st\uVture, comprising: 
a substrate; 

a first dielectric laver deposited over the substrate; 

a first layer of conductive material spaced apart to form conductive lines in 
the first dielectric layer; 

a second dielebtric layer deposited over the first dielectric layer; 

a sealing layer deposited over the second dielectric layer; 

a second laver of conductive material deposited above the sealing layer; 

an air trench pattern having one or more air trenches, with at least one air 
trench positioned between the first and second layers of conductive material and extending 
through the first and second dielectric layers; and 

wherein the soling layer is deposited to seal the air trenches. 
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16. The structure of claim 15, further including a fij;^ capping layer positioned 
between the first and second dielectric layers. 



17. The structure of claim 16, further including a second capping layer positioned 
between the first capping layer and the second dielectric layer. 



18. The structure of claim 17, furtheyincluding a third capping layer positioned 
between the second dielectric layer and the se'aling layer. 

19. The structure of claim 15, fj^er including an etch stop layer deposited over 
the sealing layer. 




20. The structure of claim 18, wherein the first and second capping layers are 
made of the same material, and/the third capping layer is made of a material that is different 
from the material of the first and second capping layers. 
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